(' Datasets: A Resource for Genomic Data from NCBI

A portal with customizable tools to access genomic sequences and their related datasets

https://www.ncbi.nlm.nih.gov/datasets
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Introduction
Advances in sequencing technology has led to dramatic increase in available genomic sequence data for E
a large collection of organisms. This also poses a significant challenge on how to organize and present the
available datasets, and how to make these datasets readily accessible. At NCBI, genomic assemblies are
organized through versioned entries in the Assembly database [1], which provides a summary of the as-
sembly and a like to the dataset stored in the NCBI FTP site. The Assembly database also provides a
download tool to allow bulk download of the retrieved set.
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The Interactive Search Page
The interactive search page of NCBI Datasets, accessible
through taxonomic groups (A), provides functionalities

that

¢ Displays the available genomic assemblies
¢ Allows filtering of available assemblies by taxonomic

group

e Enables selection of assemblies of interests, and

¢ Allows down-

load of selected

assemblies in
customized file
type

Retrieved assem-
blies are grouped
by species, each
under its own

heading.

Click on the image of a taxonomic group or species to access
the NCBI Datasets search page. Available assemblies are fil-
tered to that group or species. Click “X” to remove the filter.
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<< Species with assembled genomes | Pagination button >>

Assemblies selected ® |

https://www.ncbi.nlm.nih.gov/datasets/genomes/?txid=33208

Use checkbox to
the left of an as-
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it. Click the top-
most checkbox to
select all.
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zebrafish ) . . Chromosome 1,422 kb 1.373 Gbp 2017
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from the list.
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\ Straie Tuckin Estimated download size is 732.42 MB
Name your file Name the zip archive, else it assumes the
Showing 1 of 1spe i i . .
zebrafish_annotated_protein.faa default name of ncbi_datasets.zip.
CANCEL DOWNLOAD
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The Command-line Tool
Clicking the Command-line link (A) in the web portal opens the document page (B), which provides downloading links for
different platforms, and command option to get help from the console. This resource is under active development and

new features, such as SARS-CoV-2 .
data access, will be introduced. Get started with datasets
) ) . ) The NCBI Datasets project has developed a command-line tool, datasets, that is used to query and
In this page, rlght clicka platform link download biological sequence data across all domains of life from INCBI databases.
and use the “save link as ...” option to datasets is currently in alpha and will be updated frequently to add new features, fix bugs, and
T enhance usability. Command syntax is subject to frequent changes. Pleaze check this page often for
download the command-line dataset updates,
program. Most relevant for PC. In regponse to the COVID-10 pandemic, we have recently added new functionality to allow retrieval of

SARS-CoV-2 genome and protein datasets.

Open link in new tab
Latest release: 7.1.0 (2020-08-28)

Open link in new window

Open link in incognito window

Download the datasets tool

Save link as...
Copy link address Download the datasets command-line tool by clicking the ftp link below that matches your system:
,
Rotate clockwise Ctrl+] Linux .
. - Programmatlc access
Rotate counterclockwise Curl+ < W 1nduws/64 Bacterial | data are not yet supported for online browsing. For access to data for all
M organism| A Hing bacteria and viruses, use our command line tool and RESTful APls.
Inspect Ctrl+Shift+1 ac
\ | To download datasets from the| Command-line GitHub Datasets API
8 R _ . Qur Datasets command- Explore Datasets with our Use our RESTful APIs to
For Linux and Mac' use th|S Curl com r the curl command: line tool, is available for Python library and Jupyter add functionality to your
mand to save the datasets tOOI to Linux Windows, Mac, and Linux. notebooks. applications
the current directory_ < $ curl -o datasets 'https://ftp.ncbi.nlm.nih.gov/pub/datasets/command-1line/LATEST/linux-amd64/datasets’
Mac

Permission to execute needs to be set

. . \| § curl -o datasets 'https://ftp.ncbi.nlm.nih.gov/pub/datasets/command-1line/LATEST/mac/datasets’
explicitly. Steps for Windows:

e Rightclick on the file Running datasets on Linux and Mac
. Select Properties in the menu To enable execution of datasets on Linux and Mac systems, run the following command:
e  Click Security tab in the prompt 1§ chmod +x datasets
° Select [eireferEr individual On Mac systems, vou may need to explicitly allow running datasets in Security & Privacy settings the
e  Click "Edit" button to open a new first time you run the program.
prompt Use the ./datasets —help to get the available top
e Check the checkbox in the "Allow" Getting help commands
column for the "Read & execute" To get help in using the tool or anv of its sub
Use the ./datasets top_command_name —help
row § ./datasets --help . . .
e  Click "Apply" to activate $ ./datasets <command> --help to get detailed information for that command
e Click "OK" to close the 2nd prompt .
e Click "OK" to close the 1st prompt As summed in the table below, the standalone datasets tool uses a two-level
commands: the top commands specify the task, and the sub-commands specify
For Mac and Linux, use this e—— | the type of input and takes input and modification switches if applicable.

Top Commands Sub-commands (with input) Modification Switch

assembly_descriptors assembly_accession <single accession> --refseq --limit --tax-exact-match
tax_id <single taxonomic id>
tax_name <single organism name>

download assembly <space-separated accessions> -c <string: comma-delimited chromosome list, e.g., chrl,chrMT
tax_id <space -b <Boolean, include genbank flatfile>
-g <Boolean, include gff3>
-p <Boolean, include protein>
-r <Boolean, include rna>
-s <Boolean, include FASTA sequences>

gene <space-separated gene ids>

gene_descriptors gene_id <space-separated gene ids> -

rehydrate - -f <string: file name>; -l <Boolean: list files only>; etc

An example download call: ./datasets download assembly GCF_000001405.39 GCF_000001635.26 —c chrX,chrMT
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The REST API

The REST API for NCBI
datasets provides a set of
functions. Each function
takes a clearly defined
input and returns a specif-
ic type of data. The REST
API landing page (right)
documents these function
and demonstrates each in
details through interac-
tions. This page groups
available functions into
three categories based on
the data returned, i.e. for
Genomes (A), for annotat-
ed Genes (B), and for
Viruses (C, details not
shown). Asterisks marked
functions have POST
counterparts to work with
larger batch input. Those
POST functions are re-
moved for clarity.

For each function listed,
the page shows its general
format and the task it per-
forms. Clicking the “Get”
button expands the display
in place to show more de-
tails detailed description
(D). Technical details on
individual data fields under
the Response column are
not shown.

Clicking the “Try” button
submits an actual request
with the response Jason
object shown in the high-
lighted textbox (E).

NCBI Datasets API uph https://www.ncbi.nlm.nih.gov/datasets/docs/datasets-api/

NCBI Datasets is a resource that lets you easily suuier wuia o oo,

The Datasets APl is stillin alpha, and we're updating it often to add new functionality, iron out bugs and enhance usability. For some larger downloads,
youmay want todownload a dehydrated bag, and retrieve the individual data files at a later tima.

Genome

Options to explore, summarize and download assembled genomes, including the associated sequence, metadata and annotation.
These genome services allow you to explore assembled genomes. For a set of genomes of interest, identified by either assembly accession or
taxonomic subtree, you can generate a summary, determine the package size, and download.

/genome/accession/ {accessions}
* /genome/accession/{accessions}/check
* /genome/accession/{accessions}/download

* /genome/accession/{accessions}/download_summary

Get genome metadata by accession

Check the validity of genome accessions

Get a genome dataset by accession

Preview genome dataset download

Get a list of taxonomy names and |Ds found in the assembly dataset given a partial
taxonomic name

/genome/taxon_suggest/ {taxon_guery}

/gencme/taxon/{taxon}
/genome/taxon/{taxon}/tree

Options to explore, summarize and download sequences and metadata for genes and their associated transcripts and proteins.

Get genome metadata by taxonomic identitier

Get a taxonomic subtree by taxonomic identitier

These gene services allow you explore NCE| Gene, and for genes of interest, identified by either gene-id, symbol or RefSeq sequence accession,
download a data package including metadata (tabular and YAML formats), transcript and protein sequence in FASTA format.

/gene/accession/{accessions}

/gene/accession/{accessions}/download_summary

Get gene metadata by RefSeq Accession

Get gene download summary by RefSeq Accession

Get gene metadata by GenelD

* /gene/id/{gena_ids}

* /gene/id/ {gene_ids}/download

4 /gene/id/ {gene_ids} /download_summary
/gene/symbol/{symbols}/taxon/{taxon}

/gene/symbol/{symbols}/taxon/{taxon}/download_summary

/gene/taxon_suggest/{taxon_guery}
/gene/taxon/{taxon}/tree

Virus
Options to summarize and download SARS-CoV-2 and coronavirus genome and protein sequence, annotation and metadata.

Get a gene dataset by gene ID

Get gene download summary by GenelD

Get gene metadata by gene symbol.

Get gene download summary by gene symbol.

Get a list of taxonomy names and |Ds found in the gene dataset given a partial
taxonomic name

Retrieve tax tree

These virus services allow you to retrieve coronavirus genome metadata or download genome, transcript and protein sequence in FASTA format,
genome annotation in GenBank flat file (GBFF) and GenPept flat file (GPFF) formats, protein structures in protein databank format (PDB), and a
YAML-formatted data report containing key host, geographic and other viral metadata.

Particular for the well-annotated SARS-CoV-2 dataset. a protein-focused dataset is available that allows you to download data for only the
SARS-CoV-2 proteins specified in your request.

/gene/accession/ {access1_D—|

Get
AP Server htips: binlm.nih.gov/datasets/vlalpha

REQUEST
PATH PARAMETERS

*accessions
array of string

QUERY-STRING PARAMETERS

returned_content

eum | COMPLETE

sort_schema. field
enum

sort_schema.direction
enum

Authentication Mo AP| key applied

Get detailed gene metadata by RefSeq Ac

NM_001347425.2  add-multiple

RNA or Protein accessions.

SORT_FIELD_GENE.

SORT_DIRECTION_.

API Server https://api.nchinlm.nih.gov/datasets/vialpha

Authentication ™ pplied

sion ina JSON output format.

RESPONSE RESPONSE HEADERS CURL

{
"genes": [
{
"gene": {
"gene_id
"symbol" :

Default: COMPLETE
Allowed: COMPLETE, IDS_ONLY

Default: SORT_FIELD_GENE_ID
Allowed: SORT_FIELD_GENE_ID.
SORT_FIELD_GENE_TYPE,

SORT_FIELD_GENE_SYMBOL description

"tax_id"
Default: .
SORT_DIRECTION_ASGENDIN taxname"” :
Allowed:

"type": "PROTEI
"orientation":
"genomic_ranges”: [

SORT_DIRECTION_ASCENDING,
SORT_DIRECTION_DESCENDING

‘minus”,

Click RESPONSE HEADER or CURL links to toggle the text dis-
play to show the response header and the curl command (F).

alL..ETr;.

Contact: info@ncbi.nIm.nih.gov

NCBI Handout Series | NCBI Datasets | Last Updated on August 31, 2020


mailto:info@ncbi.nlm.nih.gov
https://www.ncbi.nlm.nih.gov/datasets/docs/datasets-api/

